Influence of histidine on lipid peroxidation in sarcoplasmic reticulum.
The free amino acid, histidine, which exists at high concentrations in some muscle systems, has previously been demonstrated to both inhibit and activate lipid peroxidation in membrane model systems. This study sought to characterize the specificity of histidine's effect on iron-catalyzed enzymatic and nonenzymatic lipid peroxidation. Under conditions of activation (histidine added to the reaction mixture after ADP and ferric ion), alpha-amino, carboxylate, and pyrrole nitrogen were demonstrated to be involved by kinetic techniques in the activation of the enzymatic system. It is hypothesized that a mixed ligand complex (iron, ADP, and histidine) formed may allow rapid redox cycling of iron. While increasing concentrations of histidine led to increasing levels of stimulation in the enzymatic system, the maximum stimulation of a nonenzymatic lipid peroxidation system of ascorbate and ferric ion occurred at histidine concentrations near 2.5 mM. Inhibition of a nonenzymatic system (ferrous ion), on the other hand, occurred at all concentrations of histidine when the ferrous ion was exposed to ADP prior to histidine. In enzymatic systems, under conditions when the ferric ion was exposed to histidine prior to ADP, inhibition of lipid peroxidation by histidine also occurred. The inhibitory effect of histidine was ascribed to the imidazole group and may arise from the formation of a different iron complex or the acceleration of polymerization, dehydration, and insolubilization of the ferric ion by the imidazole nitrogen. The demonstrated ability of histidine to affect in vitro lipid peroxidation systems raises the possibility that this free amino acid may modulate lipid peroxidation in vivo.